The metabolism of vitamin D3 during fracture healing in chicks.
The metabolism of vitamin D3 was studied in chicks after experimental fractures were performed on their tibiae. The chicks were fed for 3 weeks a vitamin D-deficient diet but were supplemented with radioactive labeled vitamin D3. The chicks were then divided into two groups. In the first group the right tibia was fractured, whereas the second group served as nonfractured control group. During the following days of fracture healing, the metabolites of [3H]vitamin D3 were measured in callus, epiphysis, diaphysis, plasma, duodenum, and kidney. Histological examination of calluses and bones, measurements of intestinal absorption of calcium, and renal production of dihydroxylated metabolites of vitamin D3 were performed as well. The levels of the dihydroxylated metabolites were increased in the calluses and the levels of [3H]24,25-dihydroxyvitamin D3 were found to coincide with the formation of cartilaginous tissue and with the renal production of this steroid. In the duodenum of the fractured chicks, the levels of [3H]1,25-dihydroxyvitamin D3 dropped significantly during the first week after fracture, coinciding with reduction in the intestinal absorption of calcium. In the plasma during those 3 weeks of healing process the levels of [3H]1,25-dihydroxyvitamin D3 were far below normal. These findings indicate that during the process of fracture repair, changes in the metabolism and expression of vitamin D are taking place in order to meet the new requirements of the body under stress condition of skeletal fracture.